Connective tissue growth factor expressed in tubular epithelium plays a pivotal role in renal fibrogenesis.
Connective tissue growth factor (CTGF) is one of the candidate factors that are thought to mediate the downstream profibrotic action of TGF-beta. However, its precise role in renal interstitial fibrogenesis has not yet been clarified. It was demonstrated previously that CTGF was expressed in tubular epithelial cells that had been engulfed by interstitial fibrosis in the remnant kidney of the subtotal nephrectomy (SNx) model. In the present study, co-cultures of tubular epithelial cells (mProx24) and tubulointerstitial fibroblasts (TFB) that mimic the subepithelial mesenchyme in the kidney were used to study the profibrotic effects of TGF-beta1-induced CTGF. In these co-cultures, TGF-beta1 treatment resulted in significantly increased mRNA levels of type I collagen and fibronectin in the TFB. These effects were both direct and indirect, with the latter being mediated by CTGF derived from the co-cultured mProx24. Then TGF-beta1 transgenic mice were subtotally nephrectomized and treated with CTGF antisense oligodeoxynucleotide, and their kidneys were analyzed for fibrosis. Intravenous administration of CTGF antisense oligodeoxynucleotide significantly blocked CTGF expression in the proximal tubular epithelial cells in the remnant kidney of these animals despite the sustained level of TGF-beta1 mRNA. This reduction in CTGF mRNA level paralleled a reduction in mRNA levels of matrix molecules as well as proteinase inhibitors plasminogen activator inhibitor-1 and tissue inhibitor of metalloproteinase-1, suppressing renal interstitial fibrogenesis. In conclusion, tubular CTGF acts as a downstream mediator of the profibrotic effects of TGF-beta1 in the remnant kidney, which is a promising target for antifibrotic drugs designed to treat TGF-beta1-dependent interstitial fibrosis.